A 15-year-old Iraqi male patient with acute lymphoblastic leukemia received an allogeneic bone marrow transplant from his brother. On the 18th day after the transplant, the patient developed grade II acute graft-versus-host disease, and treatment included methylprednisolone. On day 140, the patient was diagnosed with leukoderma. On day 150, the patient was admitted to hospital because of numbness and muscle weakness in the extremities and a disturbance of the gait. Neurologic examination showed muscle weakness in the upper and lower extremities and there were no deep tendon reflexes. Nerve conduction studies showed reduced conduction speeds of the motor nerves with demyelinating features. The patient was diagnosed as having a chronic inflammatory demyelinating polyradiculoneuropathy (CIDB) based on clinical and electrophysiological findings. Treatment included methylprednisolone and intravenous immunoglobulin. The neurologic function improved but the skin lesions persisted. This case shows that graft-versus-host disease can act as a triggering factor for the appearance of autoimmune diseases.
Introduction
Chronic graft-versus-host disease (GVHD) is a systemic multiorgan syndrome that occurs in 25% to 50% of long term hematopoietic cell transplant survivors. Risk factors for chronic GVHD include previous acute GVHD, older patient ages, the use of female donors for male recipients, donor lymphocyte infusions, unrelated or human leukocyte antigen-mismatched donors, and the peripheral blood as a source of stem cells [1, 2] . GVHD can also occur after a blood transfusion if the blood used has not been irradiated [3] .
The presentation of chronic GVHD may be progressive, quiescent, or de novo late onset. Skin is the most commonly affected organ in chronic GVHD, and diagnostic skin manifestations of GVHD include poikiloderma, lichen planus-like eruptions, lichen sclerosus-like lesions, morphealike sclerosis, and deep sclerosis and fasciitis. Vitiligo is not a common complication of GVHD. Additional sites of involvement of GVHD include the mouth, eyes, liver, lungs, bone marrow, and vulvovaginal region, and manifestations may include esophagal webs and strictures, myositis, nephrotic syndrome, pericarditis, peripheral neuropathy, and myasthenia gravis [4] .
We treated an adolescent male patient who had Philadelphia chromosome-positive acute lymphoblastic leukemia. After an allogeneic stem cell transplant, he developed leukoderma and chronic inflammatory demyelinating polyradiculoneuropathy (CIDP).
Case Report
A 15-year-old Iraqi male patient in the first remission of Philadelphia chromosome-positive acute lymphoblastic leukemia received an allogeneic bone marrow transplant from a human leukocyte antigen-matched sibling donor, his brother. The patient and brother had no history of depigmentary dermatoses. The conditioning regimen included busulfan and cyclophosphamide, and cyclosporine A was used as prophylaxis against GVHD.
On day 18 after the transplant, the patient developed grade II acute GVHD with skin involvement. The patient complained of skin rashes and dryness. Methylprednisolone (2 mg/kg/d) was added, tapered after control of the GVHD, and stopped on day 41. His symptoms and signs disappeared by this therapy. On day 100, he developed renal tubular dysfunction related to cyclosporine A; the cyclosporine A was stopped and mycophenolate mofetil was started.
On day 140, the patient began to develop depigmented patches on the face, chest, trunk, and extremities. He was diagnosed with leukoderma ( Figures 1a, b) . He was given tacrolimus 0.1% and triamcinolone ointment to apply on the affected areas twice daily. On day 150, the patient was admitted to hospital because of a two day history of sensory disturbaces, gait disturbance and muscle weakness in both lower and upper extremities. Neurologic examination showed muscle weakness in the upper extremties (strength, 3/6) and lower extremities (strength, 2/6). There were no deep tendon reflexes. Autonomic nervous system, cranial nerve, and respiratory functions were normal. Cranial and spinal cord magnetic resonance imaging scans were normal. The cerebrospinal fluid had a protein level 27.8 mg/ dL and contained no cells. There were oligoclonal bands detected in the cerebrospinal fluid or serum. Laboratory evaluation was negative for human immunodeficiency virus, cytomegalovirus, syphilis, viral hepatitis, and autoimmune disorders. Nerve conduction studies revealed a slow motor nerve conduction velocity with a low compound muscle action potential amplitude in the upper and lower extremities. Mycophenolate mofetil was continued and sirolimus was started. Within 6 weeks after beginning this therapy, there was improvement of the muscle weakness(upper extremities 6/6, lower extremities 5/6) and gait, and the deep tendon reflexes became normal. In spite of topical steroids and topical tacrolimus, the patient had persistent areas of depigmentation on the face, chest, trunk, and extremities. Psoralen and ultraviolet A treatment were not given to the patient because of his compromised health status. During three months of the follow-up period, depigmentation did not spread.
a.
b. Leukoderma 
Discussion
The present patient had a clinical presentation consistent with progressive GVHD, with gradual progression from acute to chronic GVHD. This was complicated by leukoderma and chronic inflammatory demyelinating polyradiculoneuropathy.
The present patient had the clinical appearance of generalized leukoderma. Neither the patient nor the donor had a history of depigmentary dermatoses. Treatment with cyclosporine A for GVHD prophylaxis may have delayed the onset of leukoderma in the patient. The GVHD may trigger autoimmune diseases in patients who have a genetic predisposition to autoimmune disorders. Patients with GVHD have a high incidence of detectable autoantibodies (including antinuclear, double-stranded DNA and smoothmuscle antibodies) and disease-related gene polymorphisms common to patients with autoimmune disorders [5] . Pathogenesis of developing vitiligo in GVHD is due to increased TNF-α production [6] . Elevated levels of TNF-α and IL-6 have been found in vitiligous skin compared to adjacent uninvolved skin. It has been suggested that chronic GVHD may be induced by synergistic interaction of IL-6 and TNF-α [7] . Leukoderma associated with GVHD usually shows limited clinical improvement. Tan et al. reported a case of stable leucoderma associated with chronic graftversus-host disease that achieved repigmentation following autologous noncultured cellular transplantation [8] .
CIDP is a chronic, acquired, immune mediated condition affecting the peripheral nerves. The diagnosis of this neuropathy can be established by clinical and electromyographic criteria. Nerve biopsy is less often required [9] . It is an important complication, and 0.6% to 4% patients develop peripheral neuropathy after an allogeneic stem cell transplant [10, 11] . The pathogenesis of CIDP associated with GVHD may include the development of nerve demyelination and inflammation secondary to immune-mediated effects. This may include cell and antibody mediated immune responses to glycolipid or myelin protein antigens.
CIDP typically has an onset of > 90 days after allogeneic stem cell transplant. Clinical and neurophysiological findings can be the same for CIDP and Guillian-Barre syndrome (GBS). CIDP symptoms tend to come on more slowly and progress for a longer period of time. The distinction between CDIB and GBS is also based on the time to maximal neurological deficit. For GBS this is 4 weeks and more than 8 weeks is classifed as CIDB [12] . This polyradiculoneuropathy may have a progressive course, with poor response to medical treatment. Improvement may occur in 50% to 80% patients, usually within a few weeks of treatment. In the present patient, the polyradiculoneuropathy was controlled with methylprednisolone, intravenous immunoglobulin for 5 days, mycophenolate mofetil, and sirolimus, and no further intravenous immunoglobulin infusions were necessary. After treatment for polyradiculoneuropathy, the depigmented lesions did not improve or spread.
Chronic inflammatory demyelinating polyradiculoneuropathy may be associated with several autoimmune conditions. Furthermore, a previous study described a patient who had chronic inflammatory demyelinating polyradiculoneuropathy with melanoma and vitiligo [13] . However, the association of chronic inflammatory demyelinating polyradiculoneuropathy with vitiligo is rare. Though the coexistence of these two diseases in the same patient could be merely coincidental, the proposed autoimmune nature of both diseases might suggest a relationship between them. Melanocytes and Schwann cells are derived from the neural crest, share potential surface antigens including MAG [14] and gangliosides (GM2, GM3, GD3, GD2) [15] and thus may share common antigenic components with peripheral nerve. Although we did not detect anti-MAG or anti-GM1 antibodies, the possibility of antibodies directed against a common antigen is intriguing and shared immunoreactivity may have accounted for the association between leukoderma and chronic inflammatory demyelinating polyradiculoneuropathy in our patient.
